Abstract -Results are presented on the composition and'temperature dependence of the luminescence in plasma deposited amorphous SixC1-x alloys using films of composition ranging from pure Si t o 90% C in the 77 K t o 450 K temperature range.
Introduction -A previous study on the optical and luminescence properties of plasma deposited amorphous SixC1-x (1) showed two d i s t i n c t features. One was the increase by a factor of about 103 in the ratio of the luminescence a t 300 K t o that a t 77 K with carbon content. This was interpreted i n terms of enhancement i n the Coulombic electron-hole binding energy due t o the decrease in the dielectric constant with C concentration ( 1 ) . There was however no direct experimental evidence for t h i s change i n binding energy and other mechanism, such as an increase i n radiative rate, could not be ruled out. The second feature was a relatively high quantum efficiency f o r C rich films. The composition dependence of the quantum efficiency was discussed in terms of a model based on the tunnelling of electrons t o defect centres (2). The experimental results were consistent with an increase i n the defect density t o about 1017 t o 101* as the carbon concentration was increased and with a reduction in the c r i t i c a l tunnelling distance by a factor between 2 and 3. In t h i s work we present further results on the temperature and composition dependence of the luminescence i n a-SixC1-x which allows a better understanding of the different mechanisms which control the luminescence i n these a1 loys.
Experiment -The experimental d e t a i l s regarding sample preparation and measuring techniques have been reported previously (1 ) . A1 l the results in t h i s work refer t o films grown a t a substrate deposition temperature of 3000C. These films are hydrogenated as determined by infra-red absorption. The Si/C composition, determined by electron microprobe analysis, i s described by the parameter X which stands for the number of Si in respect t o the total number of Si plus C atoms. The temperature dependence of the luminescence was measured using a "DN 704 Oxford Instrument cyostat and a DTC2 temperature controller operating in the 77 t o 450 K temperature range.
Results -The spectral dependence of the luminescence emission for samples of different compositions is shown in Fig, 1 . For most compositions the emission i s i n the form of a single band which broadens and s h i f t s towards higher photon energies as the carbon content of the films i s increased. The composition dependence of the peak emission energy and bandwidth have been discussed in some detail elsewhere ( l ) . The emission efficiency a s a function of composition i s shown in Fig. 2 . I t should be recalled t h a t the uncertainty in determining the relative value of the quantum efficiency i s large (1) . The expected corrections, however, would in principle accentuate the features shown in Fig. 2 and i t can be concluded t h a t f o r C rich specimens the emission efficiency i s of the same order o r larger than in either a-Si:H or Si rich samples.
The temperature dependence o f t h e luminescence i s shown i n Fig. 3a f o r samples o f t h r e e d i f f e r e n t compositions. The i n t e n s i t y i n t h i s p l o t has been normalized w i t h respect t o t h e i n t e n s i t y a t low temperatures (3). I n agreement w i t h previous p u b l i c a t i o n s (4,5) pure S i samples show a decrease o f over a f a c t o r o f 103 from 77 t o 300 K. T h i s can be taken as an i n d i c a t i o n t h a t our our a-Si specimens have a low d e n s i t y o f d e f e c t centres (6,7). On t h e other hand i n 90% C f i l m s the corresponding decrease i s l e s s than a f a c t o r o f four. It can be argued t h a t t h i s weaker temperat u r e dependence i s s i m i l a r i n o r i g i n t o t h a t observed i n high d e f e c t density a-Si:H (6,7). However these a-Si:H f i l m s a l s o show a much lower low temperature quantum e f f i c i e n c y and as discussed w i t h reference t o dependence. Furthermore, i f an estimate i s made using t h e model proposed by S t r e e t (7) o f t h e d e n s i t y o f d e f e c t centres needed t o account f o r t h e observed weaker temperature dependence o f samples i n the mid composition range, an order o f 
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The high temperature a c t i v a t i o n energy E , i s thought t o represent t h e thermal d i s s o c i a t i o n of electron-hole p a i r s and t h e pre-exponential f a c t o r A i s associated w i t h wo/P~.
The composition dependence o f the parameters A, B, Ea and Eb as obtained from p l o t s l i k e t h a t i n Fig. 3b i s shown i n F i S. 4 and 5. It would appear t h a t against t h e expectations of the s i m p l i f i e d mode? considered above, t h e a c t i v a t i o n energy E , i s o n l y a weak f u n c t i o n o f composition and i n f a c t seems t o decrease w i t h i n c r e a s i n g carbon content. The higher threshold quenching temperatures i n high carbon content samples seem t o o r i g i n a t e mostly from a pronounced decrease i n the parameter A. I f A = w o / P~ t h i s means an increase i n t h e r a d i a t i v e recombination r a t e o f a f a c t o r o f 103 t o 104 (wo i s o n l y expected t o vary by l e s s than a f a c t o r o f two).
Further support f o r the i n t e r p r e t a t i o n o f t h e data o f Fig. 4 i n terms o f an increase i n the r a d i a t i v e recombination r a t e comes from t h e composition dependence o f the quantum e f f i c i e n c y shown i n Fig. 2 . This p a t t e r n was i n t e r p r e t e d i n ( l ) i n terms o f t h e model proposed by Tsang and S t r e e t ( 2 ) based on a non-radiative process i n which the e l e c t r o n tunnels t o a nearby d e f e c t centre. 
i s the Bohr radius and NS t h e d e n s i t y o f non-radiative d e f e c t centres. I t was argued (1) t h a t as the carbon concentration i s increased t h e defect density a l s o increases t o l e v e l s o f t h e order o f 1017 t o 1018 cm-3 so t h a t a t compositions
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